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(54) TMAPAB/IUHECKAR AOPHl/lPyiOU4Afl 
TO/IOBKA 

(57) M3o6peTeHne othocmtc* k He<t>TeAo6uBa- 
•omew npoM-cTM w npeAH33HaMeHO a«» 6ype- 

HMfl M 3KCn/iyaTaUMM B0A»MWX. He(J>T»HblX M 

ra30Bwx CKBaxwH. Uenb- noBwiueHne 3<t><t>ex- 

TMBHOCTM pa60Tbl tMAp3B/lldMCCKOM AOpHMpyK)- 

mea ro/ioBxw 3a cseT o6ecneMeHna 
CTa6M/iM3aunn no/ioxeHM« noABMXHbix ceicro- 
poB bo BpeMn pa6oTW. A/ih atoro aepxHHw m 



HVDKHMM TOPUW nOABlDKHblX CeXTOpOB BbinO/1- 

HeHbi b npoAO/ibHOM ceneHMM rnAP3B/inMecxoti 
AOpnwpyiomeM ro/iOBKM c OKpyr/ienneM no pa- 
Awycy. paBHOMy no/iOBune a/whw ooabm^ho* 
ro cexTopa b npoAO/ibHOM ceMeHwn c uenTpoM 
b paBHoyAaneHHOii ot aepxHero n HMXHero 
topuob cexTopa tohkc MsxcHMa/ibHbiii A"a- 
M6Tp b nonepeMHOM ceMeHnn pa6oneM noBep- 

XHOCTM CeKTOpOB BUnO/lHOH M3 paCCTO»HMM . 

onpeAe/weMOM no MaTeMaTMMecxow $-ne. ot 
aepxHMx TopuoBcexTopoB. Hoc/ieAHne a pa6o- 
neM no/ioxeHwu nepeMemaiOTcw 6e3 nepexo- 
cob. hto C03AaeT HawBbiroAHeMUiMe yc/iOBWH 
pa60Tbt cexTopOB m ynpyroft Tpy6Man>M Awacfc- 
parMw. yMeMbiuaeT oceswe m paAwa/ibHwe Ha- 
rpy3xn Ha Aeranw ro/iOBXM m HKT. Ha xotopwx 
cnycxaeTca ronoaxa. w nOBWiuaeT xanecTBO . 
pacuuMpneMoro n/iacTbipn b o6caAHOti Tpy6e. 
BbinonneHne topuob cextopOB no paA^ycy mc- 
KiiioMaeT 3ax/iMHMBaHne m o6pa3oaaHne xo/ib- 
ueBoro 3a3opa MewAy cexTOpaMM w 4>/iaHueM 
b c/iynae noeopota cexTopoe. 3 wn. 



|/l3o6peTeHne OTMOcMTcn x ne<J)TeAo6biBa- 
wmeft npOMMW/ieHHOCTM, b h3Cthoctm x 6ype- 
hmk> m axcn/iyaTauMM boa»hwx. He<t>TflHbJX M 
raaoBbix cxBaxwH ana ycTaHoaxu nepexpuaa- 
Te/ieft b cxBaxwnax c ue/ibK> aoccTSHOB/ieHMn 
repMeTMHHOcTvi oScaAHWX KOflOHH. 

Ue/ibio M3o6peTeHMfl aa/meTca noawwe- 
Hue 3<|>4>exTMBHOCTM pa60Tbi ruApaa/iimecxoM 
AopHtipyioiueM ro/iOBxn 3a CMeT o6ecneMeMn» 
CTa6w/iM3aunn no/io^eHM» noABMJKMbix cexTo- 

POB 80 Bp6MH pa60TW. 

Ha <t>nr. 1 cxeMaTMHHO npeACTaeneHa tma- 
paanvmecxan AopMHpyiomafl ronoBxa. nonepes- 
huh pa3pe3; Ma 4>Mf. 2 - to xe. c noBepHyTbiMn 
cexropaMn a pa6oneM noAoxeMwn; na 4>w. 3 - 
cxeMa cm/1. AewcTByioiuiix Ha cexTop. 



fnApaB/inMecxap AOpHnpyjoman ro/i08xa 
MMeeT no/iyio lUTanry 1. Ha xoTOpyio OAeTa 
ynpyraw Tpy6MaTa« A^a^parMa 3. Me*Ay 
4>naHU3MM 2 noMemeHw noABMXHbie cexTOpa 

4. BepXHMM M HM3KHMM TOPUW CeKTOpOB. npU' 

/lerawLune x <t>/i3HMaM. aunonHeHbi a npoAO/ib- 
hom ceneHMM AopHtipyioiMePi ro/iOBXM co 
cxpyrneHweM no paA^ycy. p3BHOMy nonoBMHe 
Ahuhu cexTopa b npOAO/ibnoti o/iocxocth c 
qeHTpOM b paanoyAa/ieHHOM ot BepxHero m 
HUXHero topuob noABMXHoro cexTopa tohkc 
a MaxcMManbHbiw A^aMeTp a nonepennoM ce- 
hghmm ruApaB/innecKOM AOpMnpyiomew ro/io- 
bxm pa6oneM noaepxHOCTw cexTopoa. 
xoHTaxTupyioiMew c pacujupaeMbiM nnacTbi- 
peM. Bbino/ineH Ha paccTO«Hnn X ot aepxHux 
topuob noABWMHwx cexTopoo 8 npOAO/lbHOM 
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ceneHMw nocneAHMx. onpeAfc'»*eMOM e coot- 

BGTCTBMM CO CJie/tylOUjeM 33BMCMM0CTbK): 

X=^-H(0.3 +sln0), 

rfle L - A/iHHa noAan*Horo ceKTopa a npo- 
AO/ibHOM n/iocKOCTM; ' 

H - paccTOHHHe mokaY npaMOfi, napan- 
ne/ibHOM npoAO/tbHOM ocm Kopnyca. npoxoA*- 
mea nepea paBHoyAaneHHyio ot eepxHero m 
HMXHero topuob noABMXHoro ceKTopa tom Ky. 

M TOMXOt* nOABMXHOrO CeKTOpa, M3KCMM3/lk>HO 

yaa/ieHHOrt ot npOAO/ibHOft ocm Kopnyca; 

/?- yro/i hsk/ioh3 k npoAO/ibHOM ocm tma- 
paB/iMMecKoA AopHupyiomefl ro/ioBXM pa6oMew 
nooepxHocTM noABtDKHoro ceKTopa. 

K noBepxHocTM, npii/ieraioiueH k j\\Aa<t>~ 
parMe, Kd)KAoro BToporo noABMxotoro cexTopa 
npucoeAMHeHu MeTa/i/umecxMe nnacTMHU 5. K 
n/iacTMHaM co CTopOHu AMa4>parMw npwcoe- 

AMHeHbJ MpOKildAKM 6 M3 n/IOTHOM TK3HM T3K. 

mto xpaa TKdHM BbicrynaKrr 3a Kpa» nnacrnH 5. 

npw C03A3HMM AaB/ieHMfl B yCTpOMCTB6,, 

Tpy64aTan AMa<t>parMa 3 pacwMpjieTca h paa- 
ABuraer ceicTopu 4 ao ynopa Mepe3 nnacTupb 
8 B peMOHmpyeMyio Tpy6y 7. FlpM 3tom o6pa- 

3yK)U4MMCfl MeXAy C6KTOp3MM 60K0B0M 3330P 

nepexpbiBaeTcw BucTynatouiMMM HacTflMM 
nnacTMH 5. KOTopue npnxnMa»OTCfl A^a^par- 
mom k onopHbfM noBepxHOCT»M cmokhwx cex- 
TopoB, a xpaa npox/iaAOK noArw6a»OTcn. 
aaKpwaafl ocTaamnecfl 3aaopbi no xpa«M n/ia- 
ctmh. ripw npoTflrwBaHMM ronoBKw neoea n/ia- 
CTbjpb ceKTopu 4 ace speMa ocratOTca 
napa/inenbHbiMM ocm rosioaxH. DpM aaxoAe 
(m/im auxoAe) ro/iOBKM b n/iacTwpb 8 ceKTopa 

H3»O10HAf0TCn no OTHOUJeHMK) K OCM rOHOBKM, 

npM 3tom MA6T TO/ibKO nepepacnpeAeneHwe 
K/IMHOBOrO TOPMOBOrO aaaopa y c AByxdopoH- 
Hero Ha OAMOCTOpOHHMM 2y M aicc. ho o6pa3oaa- 
HMfl CKB03Horo Konbuesoro saaopa Me)KAy 
0/iaHueM 2 m cexTopaMM 4 He npoMcxoAWT, a 
K/iMHOBbie 3a3opu 3ano/iHntOTCfl npoxTiaAKa- 
mm M3 tk3hm, Bbino/iHeHne pa6oMeft noBepx- 

HOCTM. KOHTaXTMpyKDLUeM c pacujwpaeM WM 
nnacTbipeM noABMXHux cexropoa co CMeme- 
HueM MaxcMMa/ibHoro AwaneTpa, npusoAUT k 



mx napa/i/ienbHOMy nepeMeiueHHK) b pa6oneM 
no/>o*ceHMM 6ea nepexocoa, mto coaAaeT HaM- 
BbiroAHeMiuMe yc/iobma pa6oTbi ai» cexTopoB 
m ynpyroM Tpy6naT0M Ana$parMu. yMeHbiuaeT 

5 oceBbie m paAvia/ibHue narpy3XM Ha AeTa/iM 
ro/iOBKM m HacocHO-KOMnpeccopHue Tpy6u, 
Ha kotopwx cnycxaeTcn ronoBxa, m noBbiwaeT 
xaMecTso npMneraHMfl pacowpaeMoro nnacTw- 
p» k o6caAHOv% Tpy6e. 

10 Bwno/iHeHne topuob cexTopoB no paAMy- 
cy McicyiiowaeT 3ax/iMHMBaHMe m o6pa30B3HMe 
xo/ibuesoro aaaopa Me^Ay cexTopaMM m (t>naH- 
ueM b c/iyMae noaopOTa cexTopos. 
OopMyna n3o6p6T6HHR 

15 fMApa B/iMMecxap AopHMpyK>tAan ro/ioax^ 
no 3bt. cb. fsfc 641070. OT/iMMaioujasic* 

TeM.HTO. C Ue/lbK) nOBUUieHMW 3<t>4>e*TMBHOCTM 

pa6oTbi rwApaB/iMHecKOM AopHMpywineft ro/io* 
bkm 3a cneT o6ecneHeHMfl cTa6M/)M3aqMM no/io- 
20 JKeHwa hoabhxhux cexropoa bo BpeMA 

pa6oTbi, sepxHMM M HVDKHMM TOpUbl nOABMX- 

hwx ceKTopoB Buno/iHeHbi b npoAonbHOM ce- 
sen mm rvwpaB/iMMecxofl AopHMpyKX^ert ronoBXM cb 
cxpyrneHMeM no paA^ycy. paBHOMy nonoBMne AnM ~ 
25 Hbi noABMXHoro cexTopa b ynoM»HyroM cese- 

HMM C UeHTpOM B pa BHOyAa/l€MH OM OT 

sepxHero m HM)KHero topuob noABMXHoro ceK- 
Topa Tomce. a MaxcMManbHuA AHdMerp b none- 
pesHOM ceseHMM pa6osert noBepxnocTM 
30 noABMXHbix cexTopoB BbinonHen Ha paccTow- 

HMM X OT BepXHMX TOPUOB nOABMXHWX cexTo- 

poa. onpeAenneMOM b cootbotctbmm co 
cneAywmeM aaBMCMMocTbto: 

35 X *^-H(0.3 +sln^). 

rAe L - A^MHa noABMxnoro cexTOpa b npo- 
AO/ibHOM nnocxocTM: 
40 H - paccTORHMe mokay np«MOM, napa/i- 
ne/ibHOM npoAonbHOM ocm xopnyca, npoxoA«* 
iueM Mepe3 pa8HoyAa/ieHHy»o ot aepxHero m 
HMKHero topuob noABMXHoro cexTopa TOMxy, 

M TOMKOM nOABMXHOrO CeXTOpa. MdKCMHa/lbHO 

45 yAaneHHOM ot npoAonbHOM ocm xopnyca; 

P - yron nax/ioHa x npoAO/ibHOM ocm tma- 
p3B/iMMecxoM AopHMpyioiueM ro/iOBKM pa6oHev» 
noBepxHOCTM noABMXHoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl.E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=y-H(o.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y rruax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventors Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

JT=y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

//is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest >away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 
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Fig. 2 
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Fig. 3 
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